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1
HEAT SHIELD STRUCTURE AND ENGINE
COVER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a heat shield structure and an
engine cover.

2. Description of Related Art

In a vehicle engine in which a fuel pump is arranged on a
cylinder head cover, there is known a heat shield structure, in
which a heat shield plate is provided on the cylinder head
cover so as to surround the fuel pump in order to suppress an
increase in the temperature of the fuel pump due to heat that
is emitted from an exhaust manifold (for example, see Japa-
nese Patent Application Publication No. 2009-085121 (JP
2009-085121 A)).

SUMMARY OF THE INVENTION

However, in the heat shield structure, the fuel pump is
surrounded by the heat shield plate, so cold air flowing from
avehicle front side into an engine room is hard to blow against
the fuel pump while the vehicle is traveling. Therefore, when
fuel cut is carried out, high-temperature fuel stagnating inside
the fuel pump may boil, with the result that it may not be
possible to ensure restartability of an engine and drivability.

The invention provides a heat shield structure and an
engine cover, which are able to reliably suppress an increase
in the temperature of a fuel pump.

A first aspect of the invention provides a heat shield struc-
ture. The heat shield structure includes: an engine body hav-
ing an exhaust manifold at a side portion thereof; a fuel pump
arranged above the engine body; and an engine cover. The
engine cover includes a covering portion and a heat shield
portion. The covering portion covers the fuel pump and the
engine body from above. The heat shield portion protrudes
downward from the covering portion, and partitions a space
above the engine body and a space above the exhaust mani-
fold from each other. The engine cover has an air guide
passage between the engine body and the covering portion,
the air guide passage extending from a front side of a vehicle
toward the fuel pump.

With this configuration, the heat shield structure includes
the heat shield portion at the covering portion that constitutes
the engine cover, the heat shield portion partitioning the space
above the engine and the space above the exhaust manifold
from each other. Therefore, heat that is emitted from the
exhaust manifold is hard to propagate to the space above the
engine body, so it is possible to suppress an increase in the
temperature of the fuel pump.

In addition, the heat shield structure according to the above
aspect of the invention has the air guide passage between the
engine body and the covering portion that constitutes the
engine cover, the air guide passage extending from the front
side of the vehicle toward the fuel pump. Therefore, cold air
flowing from the front side of the vehicle is caused to blow
against the fuel pump, so it is possible to reliably suppress an
increase in the temperature of the fuel pump.

In the heat shield structure according to the above aspect,
the air guide passage may extend from around the fuel pump
toward a rear side of the vehicle.

With this configuration, the heat shield structure according
to the above aspect of the invention has the air guide passage
that extends from around the fuel pump toward the rear side of
the vehicle. Therefore, cold air flowing from the front side of
the vehicle is caused to blow against the fuel pump and is then
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delivered toward the rear side of the vehicle, so air that has
gained heat from the fuel pump does not stagnate around the
fuel pump, and it is possible to effectively suppress an
increase in the temperature of the fuel pump.

In the heat shield structure according to the above aspect,
the air guide passage may extend from around the fuel pump
toward a width direction of the vehicle.

With this configuration, the heat shield structure has the air
guide passage that extends from around the fuel pump in the
width direction of the vehicle. Therefore, cold air flowing
from the front side of the vehicle is caused to blow against the
fuel pump and is then delivered in the width direction of the
vehicle, so air that has gained heat from the fuel pump does
not stagnate around the fuel pump, and it is possible to effec-
tively suppress an increase in the temperature of the fuel
pump.

In the heat shield structure according to the above aspect,
the engine cover may have a guide portion extending in a
longitudinal direction of the vehicle, and the guide portion
may be located inside the air guide passage.

With this configuration, in the heat shield structure, the
guide portion extending in the longitudinal direction of the
vehicle is provided at the engine cover so as to be located
inside the air guide passage. Therefore, flow of cold air
toward the fuel pump is regulated, so the fuel pump is effi-
ciently cooled, and it is possible to effectively suppress an
increase in the temperature of the fuel pump.

In the heat shield structure according to the above aspect,
the engine cover may have a protruding portion at a vehicle
front-side end portion of the engine cover, and the protruding
portion may be configured to guide air to the air guide pas-
sage, the air flowing from the front side of the vehicle toward
a rear side of the vehicle while the vehicle is traveling.

With this configuration, in the heat shield structure accord-
ing to the aspect of the invention, the protruding portion that
guides cold air, flowing from the front side of the vehicle
toward the rear side of the vehicle during traveling, to the air
guide passage is provided at the vehicle front-side end portion
of the engine cover. Therefore, the air is collected to the air
guide passage, so the fuel pump is efficiently cooled, and it is
possible to effectively suppress an increase in the temperature
of the fuel pump.

A second aspect of the invention provides an engine cover
for covering an engine body and a fuel pump, the engine body
having an exhaust manifold at a side portion of the engine
body, and the fuel pump being arranged above the engine
body. The engine cover includes: a covering portion covering
the fuel pump and the engine body from above; and a heat
shield portion protruding downward from the covering por-
tion and partitioning a space above the engine body and a
space above the exhaust manifold from each other. An air
guide passage is defined by the fuel pump, the engine body,
and the covering portion. The air guide passage extends from
a front side of a vehicle toward the fuel pump.

According to the invention, it is possible to provide the heat
shield structure and an engine cover, which are able to sup-
press an increase in the temperature of the fuel pump.

BRIEF DESCRIPTION OF THE DRAWINGS

Features, advantages, and technical and industrial signifi-
cance of exemplary embodiments of the invention will be
described below with reference to the accompanying draw-
ings, in which like numerals denote like elements, and
wherein:
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FIG.11s a schematic plan view of an engine to which a heat
shield structure for a fuel pump according to an embodiment
of the invention is applied;

FIG. 2 is a schematic plan view of an engine cover in the
heat shield structure for a fuel pump according to the embodi-
ment of the invention;

FIG. 3 is a schematic plan view that shows a state where the
engine cover shown in FIG. 2 is inverted upside down; and

FIG. 4 is a schematic perspective view that shows a state
where the engine cover shown in FIG. 2 is inverted upside
down.

DETAILED DESCRIPTION OF EMBODIMENTS

Hereinafter, an embodiment of a heat shield structure for a
fuel pump according to the invention will be described with
reference to the accompanying drawings. In FI1G. 1 to FIG. 4,
Fr indicates vehicle front side, Rr indicates vehicle rear side,
Lh indicates vehicle left side and Rh indicates vehicle right
side.

An engine to which the heat shield structure for a fuel pump
according to the present embodiment is applied includes an
engine body 1 as shown in FIG. 1. The engine body 1 includes
a cylinder block, an oil pan, a cylinder head, a cylinder head
cover 11, and the like.

Among the components of the engine body 1, the cylinder
block, the oil pan and the cylinder head are located under the
cylinder head cover 11, so they are not shown in FIG. 1. A
plurality of cylinders are formed in line inside the engine
body 1. The engine body 1 is mounted in an engine room of
the vehicle such that a crankshaft (not shown) supported by
the cylinder block is oriented in a vehicle longitudinal direc-
tion.

An intake manifold 12 is connected to a side portion of the
cylinder head of the engine body 1, facing the vehicle right
side Rh. The intake manifold 12 serves to feed air via an air
cleaner (not shown), a throttle valve (not shown), and the like,
to the cylinders inside the engine body 1 as intake air.

An exhaust manifold 13 is connected to a side portion of
the cylinder head of the engine body 1, facing the vehicle left
side Lh. The exhaust manifold 13 serves to deliver burned gas,
produced after air-fuel mixture has been burned, from the
cylinders to the outside of the engine body 1 as exhaust gas.
The exhaust gas is guided to a muftler (not shown) via an
exhaust emission control device (not shown), and the like.

Furthermore, a fuel pump 2 is arranged on the cylinder
head cover 11 of the engine body 1. The fuel pump 2 serves to
increase the pressure of fuel. The fuel of which the pressure is
increased by the fuel pump 2 is supplied to the cylinders
inside the engine body 1 via a fuel delivery pipe 21, injectors
(not shown), and the like.

The fuel pump 2 is located on the vehicle right side Rh of
a center portion in a vehicle width direction on the cylinder
head cover 11, and is located on the vehicle rear side Rr of a
center portion in the vehicle longitudinal direction on the
cylinder head cover 11.

The heat shield structure for a fuel pump according to the
present embodiment includes an engine cover 3 as shown in
FIG. 2. As shown in FIG. 3 and FIG. 4, the engine cover 3
includes a covering portion 31, a heat shield portion 32 and
support portions 33, 34, 35.

The covering portion 31 is a thin sheet member having a
thickness in an up-and-down direction. The covering portion
31 faces the upper portion of the cylinder head cover 11, and
is formed to entirely cover the cylinder head cover 11 includ-
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ing the fuel pump 2 from above. The covering portion 31
mainly serves to suppress emission of engine sound to the
outside.

The heat shield portion 32 is a thin sheet member having a
thickness in the vehicle width direction. The heat shield por-
tion .32 protrudes downward from a vehicle left side Lh edge
portion of the above-described covering portion 31, and is
formed to partition a space above the cylinder head cover 11
and a space above the exhaust manifold 13 from each other.
The heat shield portion 32 mainly serves to suppress propa-
gation of heat, emitted from the exhaust manifold 13, to a
space defined by the upper sides of the engine body 1 and
cylinder head cover 11.

The support portions 33, 34, 35 protrude downward from
the covering portion 31, and are formed to be coupled to the
cylinder head cover 11.

The support portion 33 is located on the vehicle left side Lh
of the center portion in the vehicle width direction on the
lower side of the covering portion 31, and is located on the
vehicle front side Fr of the center portion in the vehicle
longitudinal direction on the lower side of the covering por-
tion 31.

The support portion 34 is located on the vehicle right side
Rh of the center portion in the vehicle width direction on the
lower side .of the covering portion 31, and is located on the
vehicle front side Fr of the center portion in the vehicle
longitudinal direction on the lower side of the covering por-
tion 31.

The support portion 35 is located on the vehicle left side Lh
of the center portion in, the vehicle width direction on the
lower side of the covering portion 31, and is located on the
vehicle rear side Rr of the center portion in the vehicle lon-
gitudinal direction on the lower side of the covering portion
31.

The covering portion 31, the heat shield portion 32 and the
support portions 33, 34, 35 that constitute the engine cover 3
are integrally formed of a resin material, such as polyamide.

For example, a foam layer made of urethane is provided on
the lower side of the covering portion 31, the side portion of
the heat shield portion 32, facing the vehicle left side Lh, and
boundary portions of them. The urethane foam layer contrib-
utes to improvement in the acoustic absorption, acoustic insu-
lation, vibration insulation and thermal insulation of the
engine cover 3.

The heat shield structure for a fuel pump according to the
present embodiment is that an air guide passage 4 that extends
from the, vehicle front side Fr toward the vehicle rear side Rr
via around the fuel pump 2 is provided between both the fuel
pump 2 and cylinder head cover 11 and the engine cover 3.
The air guide passage 4 also extends from around the fuel
pump 2 toward the vehicle right side Rh.

The air guide passage 4 is formed by changing the thick-
ness of the urethane foam layer in the above-described cov-
ering portion 31 at portions of the covering portion 31. That is,
portions of the urethane layer, having a thin thickness, mainly
serve as the air guide passage 4.

Furthermore, protruding portions 36, 37, a guide portion 38
and a protrusion 39 are formed on the lower side of the
covering portion 31 as thick portions at which the urethane
foam layer is thick. The thick portions are not included in the
air guide passage 4.

The protruding portion 36 is located close to a vehicle left
side Lh edge portion with respect to the center portion in the
vehicle width direction on the lower side of the covering
portion 31, and is located closer to a vehicle front side Fr end
portion on the lower side of the covering portion 31.
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The protruding portion 37 is located closer to a vehicle
right side Rh edge portion with respect to the center portion in
the vehicle width direction on the lower side of the covering
portion 31, and is located closer to the vehicle front side Fr
end portion on the lower side of the covering portion 31.

The protruding portions 36, 37 serve to collect cold air W
flowing from the vehicle front side Fr toward the air guide
passage 4 and guide the cold air W into the air guide passage
4 while the vehicle is traveling.

The guide portion 38 is located at the center portion in the
vehicle width direction on the lower side of the covering
portion 31, and is located at the center portion in the vehicle
longitudinal direction on the lower side of the covering por-
tion 31. The guide portion 38 extends in a band-like shape in
the vehicle longitudinal direction.

The protrusion 39 is located closer to the vehicle right side
Rh edge portion on the lower side of the covering portion 31,
and is located at the center portion in the vehicle longitudinal
direction on the lower side of the covering portion 31.

The guide portion 38 serves to regulate flow of the cold air
W from the vehicle front side Fr toward the vehicle rear side
Rrinside the air guide passage 4 while the vehicle is traveling.

Next, the operation will be described.

In the engine to which the heat shield structure for a fuel
pump according to the present embodiment is applied, the
cold air W from the vehicle front side Fr flows into the air
guide passage 4 between the cylinder head cover 11 and the
engine cover 3 while the vehicle is traveling. At this time, the
cold air W from the vehicle front side Fr toward the vehicle
rear side Rr is collected by the protruding portions 36, 37, and
is guided into the air guide passage 4.

The cold air W from the vehicle front side Fr toward the
vehicle rear side Rr inside the air guide passage 4 is regulated
in flow by the guide portion 38, and is guided to the outer
surface of the fuel pump 2. Thus, the fuel pump 2 is cooled by
the cold air W collected by the protruding portions 36, 37 and
regulated in flow by the guide portion 38, so it is possible to
reliably suppress an increase in the temperature of the fuel
pump 2.

The cold air W that has blown against the fuel pump 2 and
has cooled the fuel pump 2 is delivered toward the vehicle rear
side Rr or the vehicle right side Rh. That is, air that has gained
heat from the fuel pump 2 does not stagnate around the fuel
pump 2, and an increase in the temperature of the fuel pump
2 is effectively suppressed.

In this way, in the engine to which the heat shield structure
for a fuel pump according to the present embodiment is
applied, even when fuel cut is carried out while the vehicle is
traveling, the fuel pump 2 is exposed to the cold air W, so fuel
that stagnates inside the fuel pump 2 does not boil.

Thus, the engine to which the heat shield structure for a fuel
pump according to the present embodiment is applied is able
to ensure restartability of the engine and drivability.

In the heat shield structure for a fuel pump according to the
present embodiment, the heat shield portion 32 that partitions
the space above the cylinder head cover 11 and the space
above the exhaust manifold 13 from each other is provided at
the covering portion 31 of the engine cover 3, so heat that is
emitted from the exhaust manifold 13 is hard to propagate to
the space above the cylinder head cover 11.

Thus, the engine to which the heat shield structure for a fuel
pump according to the present embodiment is applied is able
to suppress an increase in the temperature of the fuel pump 2
due to heat that is emitted from the exhaust manifold 13 while
the vehicle is stopped.
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The heat shield structure for a fuel pump according to the
present embodiment is applied to a longitudinally mounted
engine; instead, the heat shield structure for a fuel pump
according to the invention may also be applied to a trans-
versely mounted engine.

As described above, the heat shield structure for a fuel
pump according to the invention has such an advantageous
effect that it is possible to reliably suppress an increase in the
temperature of the fuel pump and, as a result, it is possible to
ensure the restartability of the engine and drivability, so it is
useful for various types of engines.

The invention claimed is:
1. A heat shield structure for a fuel pump arranged above an
engine body including an exhaust manifold at a side portion
of the engine body, the heat shield structure comprising:
an engine cover including a covering structure that covers
the fuel pump and the engine body from above, wherein

the covering structure is provided with a heat shield pro-
truding downward from the covering structure and par-
titioning a space above the engine body and a space
above the exhaust manifold from each other,

an air guide passage is provided between the fuel pump and

the covering structure, and is provided between the
engine body and the covering structure, the air guide
passage extending from a front side of a vehicle toward
the fuel pump, and

the engine cover is provided with a guide extending in a

longitudinal direction of the vehicle, the guide being
located inside the air guide passage.

2. The heat shield structure according to claim 1, wherein
the air guide passage extends from around the fuel pump
toward a rear side of the vehicle.

3. The heat shield structure according to claim 2, wherein
the air guide passage extends from around the fuel pump in a
width direction of the vehicle.

4. The heat shield structure according to claim 3, wherein a
protruding structure is provided at a vehicle front-side end
portion of the engine cover, and the protruding structure
guides, to the air guide passage, cold air flowing from the
front side of the vehicle toward a rear side of the vehicle while
the vehicle is traveling.

5. The heat shield structure according to claim 2, wherein a
protruding structure is provided at a vehicle front-side end
portion of the engine cover, and the protruding structure
guides, to the air guide passage, cold air flowing from the
front side of the vehicle toward the rear side of the vehicle
while the vehicle is traveling.

6. The heat shield structure according to claim 1, wherein
the air guide passage extends from around the fuel pump in a
width direction of the vehicle.

7. The heat shield structure according to claim 6, wherein a
protruding structure is provided at a vehicle front-side end
portion of the engine cover, and the protruding structure
guides, to the air guide passage, cold air flowing from the
front side of the vehicle toward a rear side of the vehicle while
the vehicle is traveling.

8. The heat shield structure according to claim 1, wherein a
protruding structure is provided at a vehicle front-side end
portion of the engine cover, and the protruding structure
guides, to the air guide passage, cold air flowing from the
front side of the vehicle toward a rear side of the vehicle while
the vehicle is traveling.
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